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Extract (mg/ml) Minutes
2 (AC) 7RaNEVBROIYVINVEREIIHT LY T =7 v Y IO,

TAaANEYBRT MY Y LABmM)ERINTRED YV T vk, 0.08M Tris-HCI,
pHB.OHTIRAL, 153 T Y ANVRE PESRAR I b e A2 —CHlREL 7o, &4
DIEIX, 3EDFHEZE T, SD.<10%. B,D)3mg/mld V 7 = H % I A K
FAERICIUT %, 0.08 M Tris-HCL, pH8.0HTD 7 A )VE YRF b VY ¥ A@GmM)D

9 ¥ N VIRHE O W

PE-Fr.VI) @ #ifiic & b B TWA L 7ehd, WHiRE
(0.03-3mg/ml) D Y 7 =¥ Z{HRINT 2 LI RE
AFRICHE L 7o (K2A). chid, V7 =13,

RRE TR E L L T %, SRETIER
EHELL THERTA L 2L T3, f7,
Fh> S A (PE-NaOH extract, PE-NH.OH
extract, PC-NaOH extract, PC-NH/OH extract)
&, 7AANE VRO T HIVIRE R 2 FIMEICE
327 (®20), MREDV F =7 v Y H

HIBKIFE R T, 7 AINE VRS Y IV ak
WAL 7223 (X2B, D), g, 7 AanvE v
FRDMENTTHEL 72 7e D TH 5 9 (14-16).,
B3, 7AINEYBFIPITLADTY ANV
N, TAINWEVBRORBEO ERICONTH
BRSNS 2 L 2RLTHH, FADL
RIO#HE L —¥ 5 (15, V7= (K3A) H 5\
7 v ) R (KI3B) 1, {5 (0.003-0.03
mM)D 7 AaNEVERF P YT ADTY SR
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Radical intensity

<Lignins>
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=3 ‘)f;V(A)béh.‘bi*EﬂEHﬂl&(B)&:iZvTX:v/vl:“V@?“/“jJ/v?ﬁE@i%?ﬁa REINTBEDOT Aa)ve VigF b
Yy AR, 0.6mgmlos iy 7 E01IMTris-HCL pH8.0H TRA L, 15MEIS, I WVIRE#ESRARY
FrAaC—c X hRIEL 72 BADERZ, 3RDOFEEHELZET. SD.<10%.

Absorbance at 540 nm

Absorbance at 540 am

<Natural lignins>
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<Synthetic lignins> <Crude extracts>
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. .15 0.6 0.6
" DHPpCA | | DHP-FA PE-NaOH PE-NH,0H
. B extract extract
(%] 0.1 0.6 0.4
0.08 0.05 w& 0.2 0.2
° v 0 T o T ° []
0 0.5 1 15 2 0 05 1 %3 2 0 1 2 3 ‘4 ] 1 2 3 4
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B4 HSC2MMEDMEIEICKIET T AaVEYBEFPI Y ALY Z=rd 0 3EMHKEE OPRMR, SEEEY o
HSC-2#fi%. 0(@). 0.125(00). 0.25(A). 05(V), 1($)H B 0Id2(X)mgmlORAY 7= (A-D). &KkY 7
=Y EF). »2CRHHHEG HOHFEER T, REINBEDOT A VEVIRF MY T A LU, Y F ax—

b U7 Mg, 29 AZv AL AV y PREAKETHEL. 540nmOREETRL 72, K4 OMHE.

BEEERT.
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ErEL (RSN, BERE0.1-30mM) O
TAQNE VT P Y YLD T Y VIR PN
¥, 2O L,
Bofilgltie Lt itk e e BT o2 L &
A~LTWV3,

V=X, TAINE YV

3.3 FARILEVEBOMBEEEEICIHTHHR
M4, 7AINEVEEF MY Y LAER, BMH
JE T ST b B 98 i FHIS C-2 0 26 Ml i 35 % 98 B Ak A7
IS SEB LBZRL TS, T AINVEY
7 b Y Y ADCCxld, HIfEZEESMEWEHER,
1.0mM, fiEZEEPEVHEE, 22mMTH -
72 (X4G, H). hid, 7 A2 wve YBoERIR,
HBEBENE LA LERLTVS, KA
Y 7 = v (PE-Fr. VI, PE-Fr. VIL, PC-Fr. VI, PC-
Fr.VID&, 7 A2 )vE Y#gF U v 20 HifakEE
TEME 2 TR IS B3R 3 ¥ (K4A-D), T4 D LLRT O
WL —8T 514, Hh, ARV =¥ (T==
v7FaR A4 FoRiKkRESEHE) (DHP-pCA,
DHP-FA) (K4E, F) & #il il Hi 7k (PE-NaOH#H Hi
W, PE-NH.OH#iHIHK) (M4G, H)BE7 A=ave

;=

<Lignins>

—O—— PEFr.VI

~—O~— PEFr.VII

Intensity of DMPO-OOH
T

A
0+ T T T

0 0.001 0.01 0.1 1 10
Fraction (mg/ml)

YR MY T DRSS M 2 AN IS R
L 72

34 O, HEREH

B5A, =V 4y 7 44V 7= (PE-Fr. VL
PE-Fr.VIDZ, e XFrHrFrHX) —FH >
F v i L#ER (XOD) KIS TR S e A— R —
ARV R T7=AYIINNO0)DTY HNVIRE
PIRE RIS S5 2 L 2T, FHESOD
RV IcKRERD 5, PE-Fr. VIL PE-Fr. VII L i3,
zhZzh, 1393 X 85.8 SOD unit/mgD O, ¥H 2%
E2 802 LAVHBAL 7o, MAHIKR S, [
D0, ¥ EWE M % & L 72 (X5B). PE-NaOH
extract, PE-NH,OH extract, PC-NaOH extract,
PC-NH.OH extractid, Zh £, 18.3,22.1,52.5,
9.4 SOD unit/mgDiFE % R L 72 (F& I D FERD.
REMRMB» SHRDRAY J =¥ (PC-Fr. VI,
PC-Fr.VID, W ik ® VY 7 = ¥ (alkali-lignin,
lignin sulfonate) ® & ik Y 2 = ¥ (DHP-pCA,
DHP-FA) & & E OSODIEMZ R L 7e (R 1 D
KERID .

<Crude extracts>
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s
= | B
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|
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5 BhSHIHEEOO, WEEE. RESNLEBEDY V=Y (A)d 2 WITHIHEB) OFE T T,
HX-XODK & THER L 7:0,” DFRE 2, MnODREICK 3 2 HLETRL 72,
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R1.xY 4y 7 4 BB SHHMOO, HEER L FHIVER.

) SODJEH: PHIVEM
Fraction :
(unit/mg)  CCs( u g/ml) ECso( u g/ml) SI
FERI
PE-Fr. VI 13.9 436 175 28
PE-Fr. VII 5.8 513 91.5 6
PE-NaOH extract 18.3 1059 21.0 50
PE-NH4OH extract 22:1 217.8 54 40
PC-NaOH extract 52.5 2164 155 14
PC-NH4OH extract 9.4 140.6 37.1 4
EERII
PC-Fr. VI 21 515 8.4 62
PC-Fr. VII 492 120 4
Alkali-lignin 488 43 115
Lignin sulfonate 1077 8.7 124
DHP-pCA 5 243 2:3 105
DHP-FA 24 365 2.1 178

SI (Selectivity index) = CCso/ECso

Control
(without NOC-7)

+NOC-7 ! w

1 min V{L’—“‘—J | \ f\/\r—.\/\

35 NOSTHILHEEEMS

NOREHIONOC-7L, AE Y b F v FHIDC-
PTIO?BA3E B L, NOTIINVDHFH L —
IWERINSE, CORER, f¥Fax—Ya
VL L AL, 12 BRRMEISEL
(K6), ZOBREBMWICZI AV T fBDHEVIEEH
R DD & 13k (PE-Fr. VIL, PC-Fr. VID) % #&/0
T5E, BRATRRZVY, BERENIC, NOZ
I ANBEPR L T2 (R,

3.6 HHIViEH

Tid, =V Ay 7 4RR»P3Y 7=V (A,B)
®, 20K (C, D)3, t MRERLEY AV
A (HIV) Bl & 2 MT-4f s M 581 %,
ARCHMFIT A LERT, =) A T A RH
3 o ¥ # H ¥ (PE-NaOH extact, PE-NH.OH
extract) D HLHIVIEHE (£ v & f, SI=50, 40) I3,

B6 NOC-7LC-PTIOK & 2NOZ Y ANVDHRk. NOZ T 7

NVBRER, RAIOE —27®E, MnOOD I Y I NVERE L D
Hic X hREL 7.
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£1I.Y 7= ONOHEEME

NOZ ¥ hNVvikfE
143 54 104> 12434 (% of control)

fm4LEE (Control) 2.23 4.64 5.41 5.41 (100)
+PC-Fr. VII 51 g/ml 1.81 3.82 4.98 5.07 94)

10 1.38 3.38 4.52 4.81 89)

50 1.00 2.78 3.93 4.15 (77)

100 0.83 2.08 2.83 3.04 (56)
+PE-Fr. VII 5ug/ml 1.80 3.95 5.10 5819 96)

10 1.30 3.50 4.74 4.78 (88)

100 0.77 2.09 2.95 3.02 (56)

NOC-7 & C-PTIO L iB&M D & (ERLEE, conotrol) d 5 Wid., ISR SNIRE
DPC-Fr. VIIH % WZPE-Fr. VIIZFM L. 1. 5, 105 5 W0Ix1253 4 ¥ F 2 x—1+ L,
NOF ¥ H Wk (X 6DKHD Y — 7 & »MnOD 7 ¥ J1 )V TEl - 1o4E) % fil &

Ly 72
<Lignins>
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<Crude extracts>
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7 HIVIEHTHFR SN 2 s o 280 STl omfilziR. ¥ IVEENICET 5
HIVEZAN (@) H 2 2 IR Gl (O) o At e, ¥ 7 vis L OIREGHINE D A
fagic st 2 ESETHL oo KL OEE, 3ROVHEERT. SD.<5%.
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T YAy T AR>S DY S = ES (PE-Fr. VI
(SI=28), PE-Fr. VII (SI=6) ) %, HIEMIRH S M
H # (PC-NaOH extract (SI=14), PC-NH.OH
extract (SI=4)) OHHIVIEH & b  FREICE» -
1o (R 1 OFERD, REMRY SHERRRY 7/ =
¥ (PC-Fr. VD) (SI=62), Tiflko Y 2 = (alkali-
lignin (SI=115) lignin sulfonate (SI=124)) % & hi%
Y 7=~ (DHP-pCA (SI=105), DHP-FA (SI=178) )
OHHIVIE L &, ErEBEr oL ERIDE
BRI,

37 mEEH

<Y ZADMEREANIC, BNBIER O KIGHE * H#iE
95 L, 7THBICIES% QO AHIT) L EFEL T
Wik otz KIGHEH#EREOBKRHERTIC, 2550
128 mg/kg DPE-Fr. VI®PE-Fr. VI # §i# 51 5
L, =Y ZAOBH, REKRERICHEML 7o &
), # i H # (PE-NaOH extract, PE-NH,OH
extract) b FIRREDHEER L <Y AHEEL 7.

4, B

TY v T AR S OMMHEE Y 7=,
Vb, TVHIERHETT, YV IVEREEL,
O RIENOZHEL, BEKENICT Aave

B> ANDBELEASE, T AINE VRS

Y Y ADRIMEREEE E ARICHE/RL, HHIV
B L EESEE, oV 7= LERKICHEET
52t ESREIRGEL T, BiC, HH®EO h
b DEMER P FE T AEME, V=V ES L
D SO B o, HAHE>EWIEMEZRL
FRRD—2L LT, 7nvh Y THIHL 7B,
Y 7 = v BIEEE Y DRSS IS E U e AT REE
MBEZ LT,

L, $f, TAANEYBFIPITVLADTY
HNVEBER, BRBEDH I CIEBEDY VS =vR
LRI X DB, DB 0IEEEINT 5 2 LA
BL72(®2), iz, V7 =rd 5 HEHHK
I, BEEO7 AINVEVRF N YT LADTTI S
WERE IR S ¥ 20, BBEDT Aa)ve Vg
TPV LADTYANVRERIERT B LS
itk (®3)y COF—&RIZ, VI =V (b2
WIZHEH ) &7 A ve YBROMEER 2R
M5, AL, chdTlc, V7=, 4~
INVNEYFEY A VA EENICAELT S L
(17), e b EFHELMFEMEICT K-> A2 5H
BIB2L08), IV ANVEHEETHT AaNE
CEEFHEMZ, BALER (19 (T42bb, BILE
fLo 5 (20,21), xF 4= OBt (22), @R

RI. =V &y 7 4 BB SHHBIC X invivoTOHEEME O FHE

S # 58 (mg/kg) HEfF~ o ALK
PE-Fr. VI 2 7110

8 8/10
PE-Fr. VII 2 4/10

8 9/10
PE-NaOH extract 2 3/10

8 6/10
PE-NH.OH extract 2 4/10

8 9/10
Control 0 1/20

< U A (BHE10-200L) D fEEA IS B RHEIK HHR) & 2 Wik > T v e b
RASFRI B IC KIGE 2 SRR L 7o EAF ~ v A%, R EBRERTH BICHIE

L. 785
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IKEDHERR 23,20) Ik b 7R —¥ A FEET
BLleELI, V=V LT A NEVRL
DOHEMERD, EDLICLT, 2hehoEmER
B 5.2 5 0BT 2LELD B,

Yr =25 L 2y = (26)13, RIREDZ>
OREM LRV 72 ) —VTHB, 2=V L
RC, V7=V LV EHLEEE 0025, L
L, V7 =ViZ, o0l LEE R,
Thbb, 2v=r &b HHIVIEELEWV(27),
FAANEVBOT R —¥ ATEMY, 25 ¢
IEER 5 IRHE (hypoxia) % #H L T (28), MM
RT3 (K (14). SEOHED T — %, &
CRiE 2 TOF—2iIck b, RRV 7 =VvHIT
ML, ERRCHHA%ETH 5 LPRRS
72 (29, 30).
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AR, PRR104E B IR MR- Sl iR
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